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Response to Amendment 

1 . This action is responsive to the Amentment filed on 8 January 2004. No claims 
were amended. No claims have been canceled and no new claims have been added. 
Claims 1-20, 22-24 and 27-32 remain pending in the application. 

Response to Arguments 

2. Applicant's arguments filed in Amendment on 8 January 2004 have been fully 
considered but they are not persuasive. The Examiner has thoroughly reviewed the 
applicant's arguments and firmly believes the cited reference to reasonably and properly 
meet the claimed limitations. 

The Applicant's primary argument is that U.S. Patent No. 6,330,102 to Daneman 
et al. does not disclose all the limitations of the amended claims. Specifically, the 
Applicant argues that Daneman et al. does not disclose the first and second angles of 
reflection combine in the same direction so that the combined angle is greater than 
either the first or second angle about the specified axis. The Examiner respectfully 
disagrees with this argument. 

The Applicant's primary argument is that the MEMS devices of Daneman et al. 
do not meet the limitations of the claimed invention, because the mirrors within the 
MEMS devices disclosed by Daneman et al. rotate about mutually orthogonal axes, and 
do not rotate about the same axis. The Examiner agrees that some of the MEMS 
devices of Daneman et al. rotate about mutually orthogonal axes. However, Daneman 
et al. discloses two pairs of MEMS devices having a plurality of mirrors that rotate about 
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a common axis. The Examiner has used a first MEMS device (212) coupled to a 
second MEMS device (224) through a first imaging system (216), to reject the claims. 
These two MEMS devices (212,224) clearly contain mirrors that rotate about the same 
axis, and therefore meet all the limitations of the claimed invention. 

The Applicant seems to be interpreting the Daneman et al. reference in a manner 
that inconsistent with how the rejections have been written. The Applicant has not 
presented any arguments as to how or why the Examiner's interpretation of the 
reference fails to meet the claimed limitations. The Applicant's elaborate arguments 
about rotations about orthogonal axes not adding up are moot considering the rejection 
does not rely on adding rotations about orthogonal axes. 



Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 
(e) the invention was described in- 

(1) an application for patent, published under section 122(b), by another filed in the United States 
before the invention by the applicant for patent, except that an international application filed under the 
treaty defined in section 351(a) shall have the effect under this subsection of a national application 
published under section 122(b) only if the international application designating the United States was 
published under Article 21(2)(a) of such treaty in the English language; or 

(2) a patent granted on an application for patent by another filed in the United States before the 
invention by the applicant for patent, except that a patent shall not be deemed filed in the United 
States for the purposes of this subsection based on the filing of an international application filed under 
the treaty defined in section 351 (a). 



4. Claims 1-8, 13, 15-20, 22-24, 27 and 30-32 are rejected under 35 U.S.C. 102(e) 
as being anticipated by U.S. Patent No. 6,330,102 to Daneman et al. 
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Referring to claim 1, Daneman et al. discloses all of the limitations of the claimed 
invention. Daneman et al. discloses an optical switch including: a first MEMS device 
(212) containing a first number of micro mirrors (213); a second MEMS device (224) 
containing a second number of micro mirrors (225); and a first imaging system (216) 
optically coupled to the first MEMS device so as to produce an image of each of the 
micro mirrors of the first MEMS device on a corresponding micro mirror of the second 
MEMS device; where at least one of the micro mirrors of the first MEMS device is 
grouped with at least one of the micro mirrors of the second MEMS devices such that 
the angle of reflection from the first mirror and the second mirror combine to produce an 
overall effective angle. See Fig. 4 and the respective portion of the specification. 
Daneman et al. also clearly shows that neither of the angle of reflection fro the at least 
one grouped micro mirror of the first MEMS device and the angle of reflection from the 
at least one grouped micro mirror of the second MEMS device is zero. See Fig. 4. 

Referring to claim 2, Daneman et al. discloses all of the limitations of the claimed 
invention. Daneman et al. discloses that the first MEMS device (212) and the second 
MEMS device (224) have the same number of mirrors. Daneman et al. show each 
MEMS device containing nine mirrors in Fig. 4. 

Referring to claim 3, Daneman et al. discloses all of the limitations of the claimed 
invention. Daneman et al. discloses a plurality of optical sources (202) coupled to 
supply input light to the first MEMS device. See Fig. 4. 

Referring to claim 4, Daneman et al. discloses all of the limitations of the claimed 
invention. Daneman et al. discloses a plurality of optical sources (202) coupled to 
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supply input light to the first MEMS device, where the optical sources are an optical fiber 
array. See Fig. 4. 

Referring to claim 5, Daneman et al. discloses all of the limitations of the claimed 
invention. Daneman et al. discloses a receiver (204) coupled to receive output light 
from the second MEMS device. See Fig. 4. 

Referring to claim 6, Daneman et al. discloses all of the limitations of the claimed 
invention. Daneman et al. discloses a receiver (204) coupled to receive output light 
from the second MEMS device, where the receiver is an array of optical fibers. See Fig. 
4. 

Referring to claim 7, Daneman et al. discloses all of the limitations of the claimed 
invention. Daneman et al. discloses that the first imaging system reproduces an angle 
of reflection of the light from each of the micro mirrors of the first MEMS device. See 
Fig. 3 and the respective portion of the specification. 

Referring to claim 8, Daneman et al. discloses all of the limitations of the claimed 
invention. Daneman et al. discloses that the overall angle of reflection for the coupled 
mirrors is the sum of the reflection angles of each of the coupled mirrors. 

Referring to claim 13, Daneman et al. discloses all of the limitations of the 
claimed invention. Daneman et al. discloses that the number of mirrors in the first 
MEMS device (212) is the same as the number of mirrors in the second MEMS device 
(224). Each device includes nine mirrors in Fig. 4. 

Referring to claim 15, Daneman et al. discloses all of the limitations of the 
claimed invention. It is inherent within the switch disclosed by Daneman et al. that the 
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micro mirrors of the first device may be the same size as the micro mirrors of the 
second device. 

Referring to claim 16, Daneman et al. discloses all of the limitations of the 
claimed invention. Daneman et al. discloses that the mirror sizes may be altered 
without changing the scope of the invention. See col. 4, lines 48-55. Therefore, it is 
inherent that the mirror sizes may be adjusted as needed. 

Referring to claim 17, Daneman et al. discloses all of the limitations of the 
claimed invention. Daneman et al. discloses an imaging system that is a telecentric 
system. 

Referring to claim 18, Daneman et al. discloses all of the limitations of the 
claimed invention. Daneman et al. discloses a switching device containing: a third 
MEMS device (222) containing a third number of micro mirrors (223); a fourth MEMS 
device (214) containing a fourth number of micro mirrors (215); and a second imaging 
system (226) optically coupled to the third MEMS device so as to produce an image of 
each of the micro mirrors of the third MEMS device on a corresponding micro mirror of 
the fourth MEMS device; where at least one of the micro mirrors of the third MEMS 
device is grouped with at least one of the micro mirrors of the fourth MEMS device such 
that the angles of reflection from the mirrors combine to produce an overall effective 
angle. See Fig. 4 and the respective portion of the specification. 

Referring to claim 19, Daneman et al. discloses all of the limitations of the 
claimed invention. Daneman et al. discloses an optical switch including: a first MEMS 
device (212) containing a first number of micro mirrors (213); a second MEMS device 
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(224) containing a second number of micro mirrors (225); and a first imaging system 
(216) optically coupled to the first MEMS device so as to produce an image of each of 
the micro mirrors of the first MEMS device on a corresponding micro mirror of the 
second MEMS device; where at least one of the micro mirrors of the first MEMS device 
is grouped with at least one of the micro mirrors of the second MEMS devices such that 
the angle of reflection from the first mirror and the second mirror combine to produce an 
overall effective angle. Daneman et al. also discloses a third MEMS device (212) 
containing a third number of micro mirros, wherein ght light reflected by the micro 
mirrors of the third MEMS device is coupled to the first MEMS device (214). 

Referring to claim 20, Daneman et al. discloses all of the limitations of the 
claimed invention. Daneman et al. discloses a third MEMS device (222) where the light 
reflected by the second MEMS device (214) is coupled to the third MEMS device. It is 
inherent that if the switch of Daneman et al. were operated as a bi-directional switch, 
then the light reflected by the second MEMS device would be coupled to the third 
MEMS device. 

Referring to claim 22, Daneman et al. discloses all of the limitations of the 
claimed invention. Daneman et al. discloses the first MEMS arranged to act as a 
booster. 

Referring to claim 23, Daneman et al. discloses all of the limitations of the 
claimed invention. Daneman et al. discloses a device where the grouped mirrors may 
contribute different reflection angles to the overall reflection angle of the system. 
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Referring to claim 24, Daneman et al. discloses all of the limitations of the 
claimed invention. It is inherent within the disclosed switch that one micro mirror within 
each group may be used for fine control, while the other is used for coarse tilt. Each 
mirror of the MEMS devices can be individually controlled. Therefore, the user can 
control the adjustment of the mirrors as desired. 

Referring to claim 27, Daneman et al. discloses all of the limitations of the 
claimed method. Daneman et al. discloses a method for operating an optical switch 
including a first MEMS device (212) containing a first number of micro mirrors (213), a 
second MEMS 214) device containing a second number of micro mirrors (215), the 
method comprising the step of: imaging the first MEMS device onto the second MEMS 
device so that the angle of reflection from at least one micro mirror of the first MEMS 
device and the angle of reflection from at least one micro mirror of the second MEMS 
device combine to produce and overall effective angle. See Fig, 3 and Fig. 4, along 
with their respective portions of the specification. Daneman et al. also clearly shows 
that neither of the angle of reflection fro the at least one grouped micro mirror of the first 
MEMS device and the angle of reflection from the at least one grouped micro mirror of 
the second MEMS device is zero. See Fig. 4. 

Referring to claim 30, Daneman et al. discloses all of the limitations of the 
claimed invention. Daneman et al. discloses light passes from fiber (203) and is 
received by the first MEMS device (212). 
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Referring to claim 31 , Daneman et al. discloses all of the limitations of the 
claimed invention. Daneman et al. discloses the coupling of light from the second 
MEMS device to a fiber (205). 

Referring to claim 32, Daneman et al. discloses all of the limitations of the 
claimed invention. Daneman et al. discloses an optical switch including: a first micro 
reflective means (213) mounted on a first MEMS device (212); a second micro reflective 
means (215) mounted on a second MEMS device (214); and a first imaging means 
(216) optically arranged to produce an image of the first micro reflective means at the 
second micro reflective means such that the angle of reflection of the first micro 
reflective means and the angle of reflection from the second micro reflective means 
combine to produce an overall effective reflective angle. See Fig. 4 and the respective 
portion of the specification. Daneman et al. also clearly shows that neither of the angle 
of reflection fro the at least one grouped micro mirror of the first MEMS device and the 
angle of reflection from the at least one grouped micro mirror of the second MEMS 
device is zero. See Fig. 4. 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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6. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

7. Claims 9, 10, 14, 28 and 29 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over U.S. Patent No. 6,330,102 to Daneman et al. 

Referring to claims 9 and 28, Daneman et al. discloses all of the limitations of the 
claimed invention except Daneman et al. does not teach the use of a field lens for 
receiving the light reflected by the second MEMS device. However, Daneman et al. 
discloses that it is known within the prior art to provide a lens for receiving the light 
reflected by the second MEMS device prior to the light entering the optical fibers. See 
Fig. 2. It would have been obvious to one of ordinary skill in the art at the time of 
invention to include a lens for receiving the light reflected by the second MEMS device 
for the purpose of focusing the light into an optical fiber. 

Referring to claims 10 and 29, Daneman et al. discloses all of the limitations of 
the claimed invention except Daneman et al. does not teach the use of a field lens 
passing light before being incident onto the first MEMS device. However, Daneman et 
al. discloses that it is known within the prior art to provide a lens for coupling the light 
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from an optical fiber onto the first MEMS device. See Fig. 2. It would have been 
obvious to one of ordinary skill in the art at the time of invention to include a lens to pass 
light to the first MEMS device for the purpose of efficiently coupling the light from an 
optical fiber onto a mirror located in the first MEMS device. 

Referring to claim 14, Daneman et al. discloses all of the limitations of the 
claimed invention except Daneman et al. doesn't disclose that the number of micro 
mirrors in the first MEMS device may be different from the number of micro mirrors in 
the second MEMS device. It is known in the art that reducing the number of micro 
mirrors in an MEMS switch will reduce the capacity of the switch and also reduce the 
cost of the switch. It would have been obvious to one having ordinary skill in the art at 
the time the invention was made to have less micro mirrors on one of the MEMS 
devices than another for limiting the capacity of the switching device and reducing the 
cost of the device. 

Allowable Subject Matter 

8. Claims 1 1 and 12 are allowed, 

9. The following is a statement of reasons for the indication of allowable subject 
matter: 

Referring to claims 1 1 and 12, the prior art does not include all of the limitations 
of the claimed invention. The prior art fails to disclose a mirror for receiving light 
reflected by the second MEMS device and reflecting the light back toward the second 
MEMS device. 
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Conclusion 

10. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

1 1 . Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Kevin S Wood whose telephone number is (571) 272- 
2364. The examiner can normally be reached on Monday-Thursday (7am - 5:30 pm). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Rodney B Bovernick can be reached on (571 ) 272-2344. The fax phone 
number for the organization where this application or proceeding is assigned is 703- 
872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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